Relación entre vergüenza, nutrición y felicidad en niños
Introduction:

Shame:
Shame has been postulated since ancient times as an important biological factor in the social cement. Classical Greek philosophers, such as Aristotle, explicitly mention shame as a key element in building society. Darwin (11) recognized the feelings of shame in humans as a biologically based behaviour and described universal expression of shame among all the human populations he studied. Ethologically, shame can be viewed as a honest signal regulating social interactions, where the benefits to society is the identification of trustworthy individuals and the benefit to the individual is reducing or avoiding social punishment when transgressing a social norm. In this usage, honesty is a useful correlation between the signal trait, which economists call "public information" because it is readily apparent, and the unobservable thing of value to the receiver, which economists refer to as "private information" and biologists often refer to as "quality" .
The view from psychology seems to be consilient with that from biology. Paul Gilbert (21) wrote: "Why we need to know if others love, like or accept us? Recognition of the human drive for social approval, acceptance, positive reputations and prestige has been part of philosophical thought for many centuries, and has been a key element in anthropological, sociological, psychological models of human behaviour. Nearly all theories of shame view as intimately linked to these challenges of courting positive relationships with others and creating good impressions in the minds of others." Shame then can be seen as a behaviour that helps to create trust that allows for sustainable cooperation and the emergence of complex societies. Charles Darwin (11) refers to the Indians who inhabit the hot, equable, and damp parts of South America, whose skin apparently does not answer to mental excitement by reddening so readily, as is the case with the natives of the northern and southern parts of the continent. He cites Alexander von Humboldt who quotes the sneer of the Spaniard, "How can those be trusted, who know not how to blush?" Yet our knowledge of the feelings and emotions of shame and embarrassment are still rudimentary and in part contradictory. In the lexicon of Damasio (10), the emotion of shame could be confused with embarrassment, whereas the feeling of shame seems to be more influenced by moral and cognitive factors. Embarrassment is similar to shame, except that shame may be experienced for an act known only to oneself; and that embarrassment usually carries the connotation of being caused by an act that is merely socially unacceptable, rather than morally wrong. But experimental data is inconsistent with the view that embarrassment is tied to violations of conventions, whereas shame is tied to moral failings (32, 46) . The distinction between these terms seems to be very subtle which suggest their closeness.
Fessler (17) postulated that an important feature of shame, driven by social approval, acceptance, positive reputation and prestige, is that it allows several social institutions to exist, because it favours the working of the rule of law and because it foments pro-social behaviour in general (9). This is achieved because most pro-social behaviour depends on social punishment, often referred to as altruistic punishment, i.e. punishment to non-cooperative individuals at a cost to the punisher (28). Shame improves the working of punishment and thus could have been selected through evolution as it makes social constructs more robust (29) . The reason for it is that social punishment imposes a cost to defectors of cooperation making defection less likely, but punished individuals need to react to punishment in order for it to work. This can be achieved with shaming to such a degree that the cost of social punishment becomes negligible. Empirical studies showed that indeed, shaming helps in the compliance of social norms (7, 24, 39) and could eventually have a more important role in structuring our institutions.
Regarding ultimate causality or long term selective advantages, it is interesting to note that feelings of shame are common among humans, but shameless individuals are not always handicapped in achieving social success but are prone to suffer psychopathic syndromes (2, 6, 26, 37) . This raises the questions: What then is the adaptive value of shame? How can shame have evolved?
The obvious benefit of shame in reducing punishment to non socially cooperative individuals was tested theoretically. Computer simulations showed that shame, when made to induce an increase in prosocial behaviour after receiving social punishment or perceived actual or potential social rejection, can evolve in a context of individual selection, without the need for including group selection as an evolutionary force (31) . The adaptive advantage of shame seems to be that it provides individuals with an increased flexibility, allowing them to act selfish if the probabilities of being punished are low and achieving a reduction in the costs of social punishment when frequent punishment is likely. The computer simulations showed that shame, together with prosocial punishment and social cooperation, produce a fluctuating dynamics of social cooperation, with periods where the populations stabilizes prosocial behaviour interspersed with periods where selfish behaviour predominates. During these periods, the proportion of shameful and shameless individuals varies chaotically, eventually allowing the system to reach states dominated by cooperation. Thus, the results support only an indirect role of shame in cementing social cooperation.
We also know that shame is role-focused (21) . Different situations trigger feelings of shame in different individuals. For example, one might feel shame when in the role of sexual engagement but not when speaking in public. Shame can also be focused on specific attributes of the self such as one's body, one's behaviour, one's social status or a perceived lack of intellectual abilities, or a lack of social status as evidenced by suffering hardship such as food insecurity and hunger. That is, different forms of shame and different intensities of feeling of shame exist. It is very likely that different human populations differ in the proportion of shameful and shameless individuals and how they are distributed in society. If so, these differences will affect the working of basic social mechanisms differently in different societies.
Nutrition:
FAO estimates that a total of 925 million people are undernourished in 2010 compared with 1.023 billion in 2009. Most of the decrease was in Asia, with 80 million fewer hungry, but progress was also made in sub-Saharan Africa, where 12 million fewer people are going hungry. However, the number of hungry people is higher in 2010 than before the food and economic crises of 2008-09 (15).
Food security exist when "all people, at all times, have physical, social and economic access to sufficient, safe and nutritious food" (15) and is related with "access to sufficient food for an active, healthy life. It includes at a minimum: the ready availability of nutritionally adequate and safe foods; and an assured ability to acquire acceptable foods in socially acceptable ways" (1), "without resorting to emergency food supplies" (23)," scavenging, stealing, or other coping strategies" (38) that could trigger shame. Food insecurity exists whenever the availability of nutritionally adequate and safe foods or the ability to acquire acceptable foods in socially acceptable ways is limited or uncertain. Hunger is a potential consequence of food insecurity (1, 49).
Nutritional status, commonly measured as the relation between weight and height or the indicator of body mass index (BMI) is affected by food insecurity in the long term (38) . Nowadays measures of Food Insecurity (FI) and BMI are common tools used as public nutrition indicators (38, 49) 
Happiness:
The understanding of happiness is becoming an important aim in economics (18) , although its quantitative study is still very rudimentary (44) . Yet happiness and optimism are affected by food insecurity. For example, wealthier and more food secure households are more optimistic than their poorer and food insecure counterparts (19) .
Thus, including a measure of happiness in our study was deemed relevant, as lives affected by shameful events might affect happiness.
Aims of the work:
As a result of the scarce studies found, we wanted to assess the relations between shame, nutrition and happiness that might affect the optimal cements of a healthy society. We explore the variability of different types of feelings of shame related with been out of food, been scolded or been naked in from of others; food insecurity and body mass index, and reports of happiness regarding to food, water and life, according to children ages 7 to 17 years-old in Venezuela.
Methods
The study was cross-sectional, descriptive and analytical with a nonprobabilistic sample obtained in schools in poor neighbourhoods in Caracas, Venezuela in the boundaries of the Municipality of Baruta and El Hatillo, Miranda State. Only children with a written consent by their parents were interviewed. The questionnaire was applied to children aged 12 years (range: 7-17).
All parents or caretakers of the children signed a consent allowing the researchers to interview and to make anthropometric measurements. In addition, children had to agree voluntary to participate. They could decide at any moment to drop out of the study.
We found a lack in the literature of simple tools to measure feelings of shame among children at the population level. Existing instruments are too complex and not appropriate for extensive field studies (8, 25, 33, 42, 43, 45, 50) . We selected questions for measuring shame, FI and happiness based on previous wok (48) . These questions were then tested with selected children as for their consistency in measuring the desired items. We then chose the simplest questions that allowed us to get a robust estimate of feelings of shame, FI and happiness among individuals at the population level. The questions of shame could be answered with: always, sometimes or never. The questions of happiness could be answered with a five point scale that varies between very unhappy to very happy. Nine questions related to food insecurity and hunger in children were designed based on previous studies (3-5, 35) . The questions were asked in Spanish.
Shame questions were related with feelings of shame when your friends learn that children have nothing to eat, if the children were scolded in front of their friends and when people see children naked. Questions related with food insecurity experiences were described elsewhere (3) that included nine questions regarding with no food available at home, have to eat the same food, conformism with the food, go to school without eating, have the fridge empty at home, stay various days without food, spend a day without eating, be worry because lack of food, and have to go to sleep hungry. 
Results
The mean age of the children was 12  1.99 years (range: 7-17), with 49% of girls in the sample. About 79.7 % reported to feel some shame when naked; 74.8 % reported shame when scolded; and 22.3 % reported to feel shame when access to food was limited (Table 1) . Girls reported significantly more feelings of Shame-naked (t= 5.3, df=398, p<0.00001) and Shame-scolding (t= 3.6, df=398, p=0.0003) than boys, but both scored about the same when reporting Shame-food (t= 0.09, df=398, p<0.93) ( Figure 1 ).
Regarding happiness, our data showed that only 2.5 % (10 children) reported to be unhappy in relation with food, despite suffering from food insecurity in eight out ten children. Children who reported been unhappy with their access to water were 7.5 % (30 children); and with their life 4.2 % (17 children) ( Table 2 ).
The correlation between children's shamefulness and BMI was very revealing.
The correlation coefficient and the corresponding value of p were: Shame-food (0,031, p= 0,733), Shame-naked (0,2118, p= 0,002), Shame-scolding (0,1247, p= 0,168), FI (-0,0862, p= 0,341). That is, only Shame-naked correlated significantly and positively with BMI. The nutritional status in a sample of 206 children was: 13.1% categorized with deficit (<1SD), 70.4% were normal ( 1SD), and 16.5% were overweight or obese (>1SD) using the Z-Score cut-point for BMI-age. The correlation between BMI and Shame-naked was due to the fact that children with very low BMI reported a very low level of shamefulness (Figure 2) , as the significance of the correlation was maintained when we eliminated the overweight children from the analysis.
Both gender showed similar correlations between the variables and therefore we did not report data separately for gender; one exception was the age dependency of feelings of shame which differed between genders (Figure 3 ).
We noticed that two types of shame correlated with each other very strongly:
Shame-naked and Shame-scolding, and both correlate significantly with age and gender ( The control question regarding with access to reliable water supplies correlated significantly with happiness for water with a correlation coefficient of -0.16, p=0.02, n= 403. That is, children reporting first that they suffered because of unreliable supply of water later told they felt unhappy because of lack of water. A significant finding is that children reporting high levels of FI also reported higher levels for Shame related with food. That is, children who had experienced FI were more likely to report to feel ashamed when their friends noticed that they had nothing to eat.
Discussion and Conclusion:
Our study focuses on the children's view of feelings of shame, nutrition and happiness. Despite of the preliminary nature of our work, it adds statistically robust data to the few studies suggesting that the environment can affect the feelings of shame. The fact that very few empirical studies are available makes it impossible to disentangle the complexities of the psycho-sociology of shame in a single research work. We believe however that these studies must be undertaken, and thus, our contribution should be seen more as motivating the start of empirical research in the area rather than a definitive contribution to the understanding of the social significance of shame. The data however are robust as they produced statistically strongly significant results.
Previous work showed that the responses of children differ from the responses of the adult (3, 4), and therefore we focused here only on the responses of the children, as other studies reported (3, 4, 16).
The results for the reported happiness confirm previous findings about the unreliability of happiness measures and the influence of current mood on life satisfaction judgements (20) . As our questions on the access of water and of food were answered by children before those for happiness, they made children aware of their shortcomings and affected the answers on happiness. This fact, as shown by Gamble & Gärling (20) and others, reveals that the answers of the children reflected their real life situation, as the relationship between current mood and happiness is unconscious.
Reflex responses or fake responses are unlikely to affect the mood for happiness. This susceptibility to current mood, hoverer, renders our happiness estimate unfit for further analysis.
The apparent contradictions in the relationships reported might have rational explanations: The lack of correlations between BMI and FI might be explained by the fact that values of BMI are cumulative, depending on long periods of hunger that are not necessarily remembered accurately (30) , whereas reported FI might depend more on recent food shortages and hunger events, as suggested for other economic and physiological variables (40).
Shame of being seen naked in front of others was the strongest feeling of shame detected here in children, which increased with age up to puberty, especially among girls. Shame related to social situations was less intense. This suggest that basic instincts triggering shame are more related to adaptive values stabilizing trust through sexual fidelity among reproductive couples, which in turn favour the long term maintenance of families and the survival of their children. The working of shame as a stabilizer of societies would be in evolutionary terms a secondary adaptation.
We found evidences that shame can be modulated by the environmental conditions experienced by a child. Children with a high perception of food insecurity showed more shame towards indigence (i.e. not having food). This positive correlation might be due to the fact that children who never experienced FI are ignorant of the potential shameful consequences of not having anything to eat. Thus, only children experiencing FI associate this with shameful events and thus reported to feel ashamed in these circumstances. On the contrary, children with a history of under nutrition, reflected in a deficit for BMI controlled for age, showed reduced shamefulness towards being seen naked in public (Shame-naked). This could be an evolutionary strategy meant to allow coping with stressful environments.
The way shame and FI correlated suggest that shamelessness towards nakedness is favored in unfavorable environments. These same environments trigger early sexual development and early puberty (22) . That is, in unstable or unpredictable environments, r-selection predominates as the ability to reproduce quickly is crucial (36) . This factor is important in human development as several studies have identified that both shortness and thinness at birth are associated with earlier pubertal maturation (31) . Shamelessness could be part of the syndrome for coping with stressful environments by aggressively reproducing early, limiting investment in families so as to maximizing the number of offspring rather than its individual survival potential, maximizing potential fitness in unpredictable stressful environments. Under-nutrition and low food security seem to have physiological effects that transcend the generation suffering it. For example, children of mothers that grew up in environments with high FI are more prone to become obese (14).
Instincts with a social function might have their evolutionary origins providing a service for sex or family. Shame may have an adaptive value in stabilizing families by increasing trust between sexual partners. From this role it might affect the evolution of cooperation and altruistic punishment. Shame could have developed based on an original adaptive value related to sexual behaviour, as many "honest signals" are, supporting suggestions from other studies (2, 12). If this is true, we should find rudiments of shame among animals. No such report is known to us however. Several other behaviours might have been selected to improve sex and family in Homo sapiens and then evolved a role in consolidating social behaviour of larger groups.
These multiple effects of shame suggest that contradictions might appear and that too much shame might be bad for the individual and/or society. Many evidences for an optimal level of shame to achieve social goals have been reported (see for example, 13, 27, 34, 41, 47, 53) . Our results hint in the same direction (Figure 4) . That is, exposure to FI increases the feelings of shame but very high exposure to environmental and nutritional stress leading to low values of BMI reduce it. Thus, an optimal level of intensity of feelings for shame seems to exist and varies according to environmental influences. 
